CHAPTER  XL CONCENTRATION IN GOLD MILLS.
Concentration.—.....The object of concentration is the separation of the heavy
valuable mineral from the light worthless gangue. Complications are often introduced by the fact that various base minerals must be separated from •one another, an ore being subdivided into several products. Many gold
ores, however, only require sepaiation into two parts......-the ww concentrate "
in which the precious metal is contained, and the " tailing," which is thrown away. The (Jerinan system of coarse crushing, sizing by means of screens, and concentrating on jigs, is not, as a rule, applicable to gold ores proper, although much used on auriferous lead, zinc, and copper ores. This system will not be described here, where only the methods in use for the treatment of pulp from the stamp battery and some other machines will be considered.
All the eoucentniting machines depend for their action on the effect of a difference of densities on the fall of bodies in a fluid. The fluid employed in almost, every instance is water, although several machines have been devised in which air is used as the concentrating medium. It has often been proposed to use some solution which shall have a lower density than the valuable mineral to be saved, but a higher density than the worthless gangue; the mineral would then sink, while the gangue would remain floating. The high cost of any such solution is sufficient to put this method out of the question, without, discussing any further disadvantages. For the various flotation processes set1, p. 271.
The fall in still water of solid materials takes place according to two Jaws, one applicable to very shallow water, through which the, particles fall with increasing velocity, while the other is true when the. depth of the water is considerable, so that the, particles for the greater part of their course proceed at their maximum velocity. In shallow water the fall is almost entirely according to density, so that those machines which utilise only the first instants of the fall will have great eflicacy in concentrating.1 It is this fact which has necessitated the use of shallow currents in concentrating tables, sluices, etc. In almost all these machines the line sand and slime is brought into suspension in water, and the liquid is then run over an inclined surface. The deposit of sand, which is thus formed on the table, tends to become enriched in heavy .minerals, because the stream moves faster at the surface of the water, where the lighter particles remain, than it does next the bed, where the heavy particles have settled. The deposit is continually worked up and brought again into suspension by a. rake or broom, or by a series of shakes or blows imparted to the apparatus, so that the-effect mentioned above is repeated frequently. If the stirring up is
1 The matter is complicated by the quantity of .solid matter present, an free nettling differ** from hindered settling. See, among other papers, (r. (I. Briiitf, Jc.rn.'Knnttn'Ha Anwt/cr, 1900, p. 321; Richard* and Locke, Mineral Intimtr^ 1M7, p. i>7().

